The fundamental principle underlying nutritional support is that intake meets the requirements, thereby ensuring the best outcome. When intake does not meet the requirements, a nutrient deficit is accrued and growth failure ensues. To 'recover' or 'catch-up', intake must not only meet the requirements for maintenance and normal growth but also replace the accrued nutrient deficit.
Growth failure is more common during infancy than during any other stage of life because programmed growth rates and, therefore, nutritional requirements are high. Even short periods of nutritional deprivation may have lasting effects on health, leading to the idea that there are critical periods of growth that, if missed, may not be recoverable (Dobbing, 1990b) . In effect, poor growth can be directly related to poorer neurodevelopment, both in preterm (Ehrenkranz et al., 2006) and term infants (Heinonen et al., 2008) .
At the same time, 'recovery' or 'catch-up' growth during infancy can be directly related to improved neurodevelopment, leading to the suggestion that the course of post-natal growth and not fetal growth determines later neurodevelopment (Latal-Hajnal et al., 2003) . Nonetheless, concern has been expressed that rapid growth during infancy may be associated with the development of insulin resistance and metabolic X syndrome (Ong, 2007) . A dilemma, therefore, exists as to the best way forward for these high-risk infants (Yeung, 2006) .
What is sometimes forgotten is that 'recovery' or 'catchup' is a physiological phenomenon that occurs after a period of growth faltering. The extent to which it occurs depends on many factors, including the timing and duration of the insult, which in turn determine the nature and severity of the nutritional deficit. It is also determined by the nature of nutritional rehabilitation.
With chronic protein-energy malnutrition, visceral tissue is conserved at the expense of protein and fat (Ashworth and Millward, 2006) . Nutritional rehabilitation with high-energy intakes results in increased weight gain (MacLean and Graham, 1980) and body fat (MacLean and Graham, 1980; Jackson, 1990) ; that is, the nature of the gain is directly dependent upon the compositional nature of intake.
These observations have important implications for feeding after a period of growth faltering; for example, in case of preterm infants after hospital discharge (Embleton et al., 2001) , term infants with congenital heart disease who are commonly malnourished when admitted to hospital (Benzecry et al., 2008) , and so on. For the purpose of this discussion, attention will be focused on the former.
At hospital discharge, preterm infants accrue a significant protein deficit (Embleton et al., 2001) and are lighter, shorter and fatter than the reference infant at the same body weight or gestation (Uthaya et al., 2005; Cooke and Griffin, 2009 ). After hospital discharge, a diet that is relatively high in energy may promote 'catch-up' that is paralleled by increased and/or altered adiposity; that is, central fat accretion. A diet that better meets protein requirements may be paralleled by increased lean mass accretion.
Term infant formulas have a protein content of 1.8 g per 100 kcal. Nutrient-enriched formulas, as fed to preterm infants after hospital discharge, have a protein content that varies from 2.5 to 2.7 g per 100 kcal. In a prospective randomized controlled trial, body size and composition were measured in preterm infants fed a preterm formula (protein content ¼ 2.7 g per 100 kcal, from discharge to 6 months; A), a term formula (protein content 1.8 g per 100 kcal, from discharge to 6 months; B), a preterm formula to term and then a term formula to 6 months (C), or unfortified breast milk (D; Cooke et al., 1999) . The results are presented in Figure 1 .
There were no significant differences in z-scores for weight or crown-heel length between the groups at hospital discharge. However, 'catch-up' in weight and length were faster and more complete in infants fed the preterm formula. This was paralleled by an increase in non-fat mass and total fat mass but not % fat mass (Table 1) . Changes in central fat mass (trunk þ pelvis; y ¼ 41 þ 0.30x, r 2 ¼ 0.90, Po0.0001) and leg fat mass (y ¼ 034 þ 0.40x, r 2 ¼ 0.91, Po0.0001) were linearly related to those in total fat mass, with changes in the former accounting for 30% and changes in the latter accounting for 45% of the variation in total fat mass (Cooke and Griffin, in press ). Regional changes in central and leg fat mass are presented in Table 2 (Cooke and Griffin, in press) . No differences were detected in central fat mass between infants fed the preterm formula compared with the other groups. Interestingly, central fat was very similar in infants fed the preterm formula compared with the breast-fed infants. However, leg fat mass was greater in infants fed the preterm formula compared with the other groups. These data indicate that increased total fat mass primarily reflected peripheral and not central fat mass accretion.
Collectively, these data do not support the idea that adiposity is increased or altered in preterm infants fed a nutrient-enriched formula after hospital discharge. Yet, the data must be interpreted with caution. Body composition was measured using dual-energy x-ray absorptiometry, which does not differentiate subcutaneous and visceral fat and hence subtle differences in visceral fat mass may have gone undetected. Insulin sensitivity/resistance was not determined and it is unclear whether any relationship exists between insulin responses and dietary protein intake and/or central obesity in these infants. Future studies must answer these questions. 
